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A derivation of g of the form ad(x) is called an inner derivation. A sub-
module a of g is an ideal if and only if it is stable under all inner derivations.

If a and b are ideals in a Lie algebra g, then a 4- b and a n b are ideals in
g. If I) is a Lie subalgebra of g and a is an ideal of g, then I) + a is a Lie sub-
algebra of g, and (I) + a)/a is the image of i) under the canonical homo-
morphism of g onto g/a, which is canonically isomorphic to f)/(I) n a).

If a, b are two submodules of a Lie algebra, we denote by [a, b] (by abuse
of notation) the submodule of g generated by all [x, y] with x e o and y e b.
Clearly [a, b] = [b, a]. If a, b are ideals in g, so is [a, b] ; this follows immediately
from the Jacobi identity.

A Lie algebra g is said to be commutative if [x, y] = 0 for all x, y e g. In
that case every submodule of g is an ideal, and every quotient algebra of g
is commutative.

The ideal [g, g] is the smallest ideal a such that g/a is commutative. It is
called the derived ideal of g and is denoted by Sg. The derived series of g is
the decreasing sequence of ideals defined by induction in the following way:

A Lie algebra g is called solvable if there is an integer p ^ 0 such that
= {0}. of g3 x g2 ;
